Changes in hepatic lipid metabolism associated with lipid accumulation and its reversal in rats given the peroxisome proliferator LY171883.
Dietary administration of 0.05, 0.1, and 0.3% LY171883 to rats for 1 day caused a dose-related increase in hepatic triglycerides. When added to rat liver mitochondria in vitro, LY171883 caused competitive inhibition of carnitine palmitoyltransferase 1 (CPT-1), the rate-limiting enzyme for mitochondrial fatty acid oxidation. This effect appears to be involved in the lipid accumulation. The hepatic triglycerides in rats given 0.1% LY171883 increased progressively through 3 months of treatment. In contrast, hepatic triglycerides in high-dose rats returned to control levels by Day 3 and remained there throughout the study. The regression of the lipid corresponded with increases in hepatic peroxisomal beta-oxidation, mitochondrial beta-oxidation, and CPT-1 activity of up to 13-, 7-, and 3.2-fold, respectively. The 0.1% dose increased these parameters modestly compared to those of high-dose rats (2-, 3-, and 1.6-fold, respectively). Addition of LY171883 to mitochondria from rats given dietary treatment for 2 weeks inhibited CPT-I by the same percentage as in control mitochondria. In mid-dose rats, the induction of CPT-I was largely negated by LY171883 in vitro. Even with the inhibition, CPT-I activity in mitochondria from high-dose rats remained 2-fold higher than that in untreated controls. The data suggest that the induction of CPT-I in high-dose rats was sufficient to overcome the inhibitory action of LY171883. The increased oxidative capacity in peroxisomes and mitochondria led to the regression of the lipid in high-dose rats. The more modest increases in fatty acid oxidation in rats given 0.1% LY171883 were not sufficient to reverse the lipid accumulation.